Three treatments were tested with four replications at RCBD, namely cassava monoculture, corn twice under cassava intercropping, and corn with corn monoculture where the second corn was planted 5 days after harvested. Planting distance of cassava in monoculture was 100x100 cm, and in intercropping was 200x50 cm, by which corn was planted in 50x30 cm, 1 seed per hole. All plots received dairy cattle manure 5 t ha -1 . Fertilizer applied for cassava was Urea 100 kg ha -1 , Ponska 200 kg ha -1 and KCl 100 kg ha -1 split into two applications two weeks after cassava planting, then when first of corn was harvested. Corn fertilization was Ponska 150 kg ha -1 + Urea 100 kg ha -1 every 3 months and split into two applications: 1 week and 4 weeks after corn was planted. Cassava and twice corn fertilization was Urea 300 kg ha -1 + Phonska 400 kg ha -1 + KCl 100 kg ha -1 . Results showed that cassava monoculture can be improved by inserting of twice corn in between rows. Under sole cropping cassava, the B/C ratio was the highest 1.61, however with incorporating twice of corn the B/C ratio was 1.58. Intercropping cassava and twice of corn resulted in the Land Equivalent Ratio 2.146. By intercropping cassava with corn twice at the end of dry season, there was an opportunity to find corn biomass for dairy cattle. Under intercropping, cassava was able to produce 21.5 t ha -1 of fresh roots, while first and second of corn produced fresh biomass of 34 t ha -1 and 28 t ha -1 respectively.
Introduction
The consumption of carbohydrate and protein sources in Indonesia increases each year due to population and wealth increase. Population of Indonesia is almost 272 million people with growth rate 1.10% yearly (Statistical of Indonesia, 2019; Worldometer, 2019) . Therefore, the production of these carbohydrate and protein sources should be increased to fulfill these requirements. One source of protein is from dairy cattle, which needs sufficient and nutritious feeding for maximum growth. Biomass of corn is highly nutrient content; therefore, it is required for feeding the dairy cattle (Adeniyan et al., 2014; Dapaah et al., 2003; , Kidane et al., 2017 Sikirou and Wydra, 2008) . In around 1996 corn has been used as feed of 8,000 dairy cattle by PT Greenfield Indonesia. They try to collect biomass of corn around 90 tones and Pennisetum purpureum cv. Mott 70 tones daily with ranch area around 40 ha is really not easy. To meet the objective, a partnership with farmers in surrounding area is needed. Farmers in Malang are interested in growing corn with around 92 days harvesting all biomass with dry matter content 30-32% and utilizing land under forestry to grow grass and harvest around 90 days. Growing corn can be done twice at the wet (rainy) season mostly starting in late October in the upland of Malang, East Java; however, the second corn is planted in February. Unfortunately, after the second of corn is harvested, then, land is mostly fallow. Therefore, intercropping cassava with twice of corn is considered as the appropriate way to get biomass of corn for feeding the dairy cattle.
Due to cassava is long crop duration at least harvested in 10-12 months, it is planted in early rainy season and then harvest is done in late dry season to early rainy season (Howeler, 2013) . By intercropping with twice of corn, cassava under sole cropping is planted at 100 cm x 100 cm, then after corn intercropping cassava is spacing of 200 cm x 50 cm. So population of cassava is considered constant around 10,000 plants per ha (Silva et al., 2013) . However, there is an advantage from corn intercropping twice fitting under cassava (Widodo et al., 2018; Widodo, 2018) .
The corn intercropping twice under cassava could be optimized the use of dry land through increasing the total productivity of each crop compared than that cultivated by farmers at this time. This optimally cultivated planting system is in accordance with the carrying capacity of the soil and the local climate. Various dry land management technologies are available, including erosion control (soil conservation and land rehabilitation), soil fertility management and efficient management of water resources are actions that can be taken to overcome land biophysical limiting factors. Since land availability becomes limited for being used in a single crop (monoculture) system, the information of the land use efficiency for several crop commodities in certain time is becoming important. This paper describes the advantage of corn intercropping under cassava to increase the land use efficiency.
Materials and Methods

Site of experiment
The location of experiment was in Tlogowaru and Wonokoyo farm at around 8 o 02''008'S 112 o 65''09'E under Sub district of Kedung Kandang Municipal of Malang East Java (Figure 1 ). The lands indeed are proposed for housing at least seven years later.
Treatment structure
Planting was undertaken in early November, 2017 till harvesting of cassava in late September, 2018. In this field experiment, three treatments were tested with four replications at Randomized Completely Block Designed (RCBD), namely 1) cassava monoculture, 2) corn monoculture: corn was planted twice, by which the second corn was planted 5 days after biomass of first corn harvested, 3) corn under cassava intercropping with twice corn planting. Variety was Tambak Urang for cassava and corn was Bima19. The plot size was 7 m x 5 m. All plots received the same amount of manure 5 t ha -1 . The planting distance of cassava in monoculture was 100 m x 100 cm, and in intercropping was 200 m x 50 cm. The first and second corn were planted in 50 cm x 30 cm (one seed per hole), respectively. The fertilizer applied for cassava was 100 kg ha -1 Urea, 200 kg ha -1 Ponska and 100 kg ha -1 KCl split into two applications. Two weeks after planting cassava, the first of corn was harvested. The corn fertilization was 150 kg ha -1 Ponska + 100 kg ha -1 Urea per 3 months also split into two applications 1 week and 4 weeks after corn was planted. Cassava and twice corn fertilization was 300 kg ha -1 Urea + 400 kg ha -1 Phonska + 100 kg ha -1 KCl as split into six applications for fourth of corn twice and two for cassava. First fertilizer application was 200 kg ha -1 Phonska 2 weeks after planting of cassava, second fertilizer was applied to corn 50 kg ha -1 Urea + 50 kg ha -1 Phonska 1 week after planting, third fertilizer was applied to corn 100 kg ha -1 Urea 4 weeks after planting, fourth 100 kg ha -1 Phonska + 100 kg ha -1 KCl applied to cassava 2.5 months after planting, fifth for second corn applied 50 kg ha -1 Urea + 50 kg ha -1 1 weeks after planting, and sixth 100 kg ha -1 Urea + 100 kg ha -1 Phonska was applied to corn 4 weeks after planting (Table 1) .
After corn was harvested, it seemed that cassava stem grew thinner as the result of elongation; therefore, to strengthen the growth of cassava, the stem was held up to avoid lodging. By modifying cassava monoculture 100 cm x100 cm into 200 cm 
Results and Discussions
The condition of nutrient at manure and soil is presented in Table 2 . Total N contents in soil is considered low, P medium, K also medium. However, dairy cow manure is better than the soil. It seems that soil is adequately available of nutrients content: consequently, the growth of weeds were very vigorous. By closer planting distance the growth of corn is not disturbed to cassava except the growth of second corn. Therefore, after second corn was harvested, some of cassava stems were logging, due to vigorous leaves of cassava on the weak cassava stems ( Table 3) .
Biomass of corn was harvested at 95 days after planting. However, before harvesting was done, sampling of biomass of corn was checked and after the rate of dry matter content reached around 30-32%, then corn was harvested ( Table 3 ). Most of corn intercropping enterprise was oriented to its seed yield especially for fulfilling the chicken farm as well as human consumption. However, very few elucidated the biomass of corn for the feeding of dairy cattle. Mostly, biomass of corn is not harvested simultaneously by detasseling of male flower and defoliation of leaves under the silk at around 100 days after planting. This practice is also for feeding the fat and dairy cows too (Thayamini and Brintha, 2010) .
The growth of corn biomass was very good as it was similar to its sole cropping. The growth of corn was not similar at periods of first and second; however, due to the fact that at the first corn rain was more than adequately available and at second corn although the rain was not as much as it was previously, it was still enough for supporting the growth of corn until it was harvested. Therefore, the first of corn yielded 34 t ha -1 and second corn was 28 t ha -1 , respectively ( Table  4 ). The difference was due to thinner of second corn compared to thicker of first corn . Intercropping cassava and twice of corn resulted in the Land Equivalent Ratio (LER) of 2.146. This is particularly from additional of twice corn ( Table  4 ). The growth of cassava by insertion of corn until twice increased, and cassava yield was 21.5 t ha -1 . Indeed under sole cropping cassava yield reached around 32 t ha -1 . Previously, until the year 2017, the cassava price fluctuated sharply, so farmers suffered from the low price phenomenon only around Rp 500 -Rp750 per kg at farmers level. Now the price is Rp 1500 per kg pulled by the buyer for cassava fried cheese processing. This low price phenomenon , and they also produce many kinds of food. Due to this kind of endeavors, the government has to be grateful to farmers, because farmers did not disturb the government at all. Sikirou and Wydra (2008) indicated that the incident of blight and yield of cowpea was affected by intercropping of cassava and cowpea. However, in the intercropping of cassava corn elucidated, there was no root rot incident any more at harvest; root of cassava was properly covered by micorhiza from both cassava and corn. Therefore, root rot in cassava caused by Fusarium sp was controlled by micorhiza. Indeed, cassava and corn were grouped of greedy crops, because they are absorbing the nutrient from soil too much; however, the gowth of weeds can be controlled. Therefore, in this research, dairy cow manure is applied at rate 5 t ha -1 .
The growth of cassava was affected by corn. The first corn competed better than cassava did. Therefore, the height of cassava was under corn. Unfortunately, when corn was harvested, cassava stems weakened due to elongation process and some of them were lodging. However, at the second of corn, although in the beginning growth suffered due to shading effect of cassava with spacing of 200 cm x 50 cm, thus accelerating the growth of second corn in between cassava. After the second corn was harvested, the cassava then nurtured as in sole cropping. Wijanarko and Purwanto (2018) revealed that continuation of cassava growth up to 10 years reduced the yield significantly. Therefore, cassava was very suitable to be grown under intercropping with corn, and had to apply with manure 10 t ha -1 respectively. Luckily, this system is still applied till nowadays. In the dry land area of South Java, intercropping cassava and corn is very suitable for climate adaptation and mitigation. In dry land of Southcoast at Malang, intercropping is very complicated not only for cassava and corn, but also for coconut, banana, and various wood tree species, likely as agroforestry system. To avoid the shade effect in cassava intercropping, reduction of leaves by defoliation, especially the lower leaves, is often done. In less fertile soil or in areas with a long dry season, the hedgerows can severely compete with cassava for water as well as nutrients. Therefore, the use of hedgerows with prunned trees Eucalyptus oil is highly recommended. Therefore, in Ponorogo and Mojokerto, both areas are used to grow cassava and corn intercropping (Howeler, 2013; Widodo et al., 2018) . Unfortunately only with once of corn, then after corn was harvested cassava is alone as under monoculture. The use of hedgerows of Flemingia macrophylla and Gliricidia sepium were investigated during five years 
Conclusions
Intercropping twice of corn into cassava is considered as an appropriate way out to seek and compromise the site area for both crops in agricultural development for biomass of dairy cattle. Biomass of corn should be noted in statistical year book in Malang area, due to the seed grain of corn is also used as dairy cattle, chicken and human food as well. Seed grain of corn is not lost, but it is shredded into biomass for feeding the dairy cattle.
